The experiments were started at least 2 hr after dissection so that the muscle was in the steady hypodynamic state. Figure 1 , A-D shows the contracture of frog auricular muscle induced by caffeine of different concentrations. The experimental procedure was as follows: at first the muscle was immersed in the standard Ringer solution, which was rapidly exchanged with 16.2 mM-Ca-rich Ringer solution, and then after 12 min this solution was exchanged again with 16.2 mMCa-rich Ringer solution containing caffeine. The peak tension in contracture depended on the caffeine concentration and the maximum was obtained at a concentration of 30 mM or more. The time course of the contracture could be divided into the initial transient and late sustained phases. The initial tension attained a peak within 5 sec ( Fig. 1 E and Fig. 2 F) and decreased rapidly, while the late tension was maintained for 30 min as long as the muscle was exposed to caffeine. Since the composition other than CaCl2 was not changed, the Ca-rich solutions were hypertonic, which might make the muscle tend to be susceptible to caffeine (CAPUTO, 1966) . The effects of tonicity of 16.2 mM Ca-Ringer solution on the caffeine contracture, however, could be excluded because the caffeine contracture was not detected in NaCl hypertonic solution of excess 22.0 mM NaCl or only very small tension was observed in sucrose hypertonic solution of excess 32.0 mM sucrose. The initial tension was augmented if the external Ca concentration was increased from 5.4 mM to 10.8, 16.2 and 21.6 mM. In other series of experiments, the muscle was first exposed to 16.2 mM Ca solution and then to 16.2 mM Ca-30 mM caffeine or 1.8 mM Ca-30 mM caffeine solution. The initial tension in two kinds of solutions showed little difference. Therefore, it is not the Ca concentration during caffeine application but the one prior to caffeine application that affects the size or duration of the initial tension. In that sence, caffeine contracture is independent of calcium concentration. The late tension was closely related to Ca concentration, and attained maximum at 16.2 or 21.6 mM. The minimum Ca concentration for the development of 30 mM caffeine contracture was 5.4 or 7.2 mM, consistent with the results of KIMOTO et al. (1974) . The increase in Ca concentration above 21.6 mM caused a small contracture and application of caffeine elicited further tension development.
The initial tension was also dependent on the time of exposure of muscle to Ca-rich solution but the late tension was not (Fig. 2 A-D The present study showed that caffeine induced contracture in frog cardiac muscle after exposure to Ca-rich solution. Like the cooling contracture of SAKAI and KURIHARA (1974) and the contracture presented by other authors (FOZZARD, 1977) , the contracture was composed of initial transient and late sustained tensions. The initial tension in caffeine contracture observed here was similar to that in ferret heart muscle reported by CHAPMAN and LEOTY (1976) , in the manner that it was transient and was little dependent on Ca concentration during caffeine application. Moreover, the initial tension was abolished by procaine, which is known to inhibit Ca-induced Ca release mechanism (THORENS and ENDO, 1975) . Then, it is suggested that the initial tension is related to Ca release from the internal stored sites, and that the sites accumulate a sufficient amount of Ca during exposure to Ca-rich solution (cf. CHAPMAN, 1979, pp.27-30) . The late sustained tension seems to be caused by the inflow of Ca from the extracellular sites, because it lasted as long as the muscle was exposed to Ca-rich solution containing caffeine and was dependent on external Ca concentration. JUNDT et al. (1975) showed that the Ca turnover rate across the membrane was increased by caffeine in the presence of Na. We have, however, no direct evidence concerning the origin of late tension.
